Immunogenicity of a recombinant malaria vaccine based on receptor binding domain of Plasmodium falciparum EBA-175.
Malaria parasites require specific receptor-ligand interactions to invade host erythrocytes. The 175 kDa Plasmodium falciparum erythrocyte binding antigen (EBA-175) binds sialic acid residues on glycophorin A to mediate erythrocyte invasion. The amino-terminal, conserved, cysteine-rich region of EBA-175, referred to as F2, contains receptor-binding sites. We propose to develop a recombinant malaria vaccine based on region F2. Recombinant P. falciparum region F2 (PfF2) was expressed in Escherichia coli, purified from inclusion bodies under denaturing conditions by metal affinity chromatography, renatured by oxidative refolding and purified further by ion-exchange and gel filtration chromatography. Recombinant PfF2 was characterized and shown to be pure, homogeneous and functionally active in that it binds human erythrocytes with specificity. The immunogenicity of recombinant PfF2 formulated with three human compatible adjuvants, namely, Montanide ISA720, AS02A and alum was tested in mice. All the formulations tested elicited high titer antibodies that block erythrocyte invasion in vitro. The AS02 formulation yielded sera with the highest end-point ELISA titers followed by Montanide ISA720 and alum. Analysis of cellular immune responses indicated that all formulations resulted in significant splenocyte proliferation. Analysis of cytokines secreted by proliferating splenocytes indicated that all the adjuvant formulations tested induced Th1 type responses. These results suggest that recombinant PfF2 formulated with human compatible adjuvants is immunogenic and can elicit high titer invasion inhibitory antibodies providing support for further clinical development of this promising vaccine candidate.